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Application of the invention or utility 

1 . Title of the invention or utility 

(Briefly write about the contents of the invention or utility) 

A new additive is prepared to form a stable film on a negative electrode of a Li- 
rechargeable battery that is formed of graphite or carbon. The additive shows 
superior performance and film formation characteristics to the conventional additive, 
vinylene carbonate. 

2. Detailed description of the invention or utility 

(Write the objects, structure, functions, and effects of the invention or utility in 
detail such that those skilled in the art can easily implement the invention or utility. If 
more paper space is needed, use additional A4-size paper for each item) 

When a negative electrode of a lithium rechargeable battery is formed of 
carbon or graphite, a film is formed in the negative electrode (SEI) during initial 
formation. The performance of the battery depends on how stably the film is formed in 
the negative electrode. Also, polygonal or pouch-type batteries have a problem in the 
aspect of quality due to swelling of the electrolyte. To overcome the problem, it is 
necessary to use electrolytes having a high boiling point, such as GBL, NMP, DMF, 
DMSO, and the like, which are less swollen at a high temperature. However, the 
electrolytes form an unstable SEI film in the initial stage of formation thereby 
deteriorating performance and they also have poor cycle life characteristics. To 
improve the characteristics, vinylene carbonate (VC) has been added as an additive. 
The inventors of the present invention have developed an additive having more 
excellent characteristics than the conventionally used VC. The additive of the present 
invention is ethylene carbonate with an electron withdrawing group. The ethylene 
carbonate of the present invention forms a film more stable than a film that VC forms in 
the negative electrode to thereby improve the performance and cycle life. Also, as 
additives are mixed, the quantity of gas generated from FEC and VS is reduced, and it 
is possible to use electrolytes having a high boiling point. In addition, when anisole is 
used in an FEC system, the electrolyte shows excellent swelling-suppressing 
characteristics at a high temperature. 

3. Related arts 

(Write contents and problems of conventional technologies desirably with reference to 
drawings. If there are related references or patent publications, make a comment on 
them as necessary) 

JP Patent Laid-Open No. Sho 62-290072 filed on December 1987 discloses an 



electrolyte containing EC with halogen used as an electrolyte of a lithium-metal battery. 
The patent claims the electrolyte only for usage as an organic electrolyte. Since the 
invention has little significance, it was not yet granted but only published. 
Also, an article disclosed a technological value of a mixture of chloroethylene 
carbonate and PC as an electrolyte in Electrochemical Society Vol. 142, No. 9, 1995. 
In addition, there are US Patent Nos. 5,352,548 and 626,981 as patents in connection 
with VC. 

4. Detailed description of the invention or utility 

(Write the detailed structure of the present invention by referring to reference 
numerals of the drawings. If there are any other embodiments, or other alternatives, 
make a comment on them without excepting any. When a manufacturing method is 
described, follow the procedural steps) 

The problem of electrolyte swelling at a high temperature can be resolved by 
using an electrolyte having a high boiling point but it still leaves a problem that the 
performance of a battery is degraded. Conventionally, this problem used to be solved 
by using VC (US Patent No. 5.626,981). The present invention solves the problem by 
using an ethylene carbonate with an electron withdrawing group, such as a halogen 
including F, CI and Br, CN, and N0 2 , as an additive. As a substitute for VC, the 
additive of the present invention can be directly applied to commercial batteries. Also, 
when the additive of the present invention is used with such conventional additives as 
VS and 3-chloroanisole, good characteristics are developed to make a battery perform 
excellently. 



■ Composition of a Battery Cell 



Positive 
Electrode 




Negative 
Electrode 




Others 




Positive 

Active 

Material 


LiCo0 2 94% 


Negative 

Active 

Material 


PHS 89.8% 


Separator 


Electrolyte 


Conductive 
Agent 


Super-p 3% 


Conductive 
Agent 




Asahi PE 




Binder 


PVDF 3% 


Additive 


Oxalic acid 
0.2% 


Current 
Collector 


Al-Foil 


Binder 


PVDF 10% 







will 1 CI 11 

Collector 


Cu-foil 






Width 


4.9cm 


Width 


5.1cm 


5.35cm 


Thickness 


147pm 


Thickness 


178pm 


18pm 






Quantity of 
Electrolyte 






2.3g 



A wound battery cell of 660mAh was prepared to have the above composition 
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An electrolyte salt was 1 .15M LiPF6 

I. A battery cell of composition I had a superior performance to VC 

II. A battery cell of composition II included the swelling suppression function of VS and 
the improved performance of a cell using FEC. 

III. A battery cell of composition III included characteristics of suppressed swelling at a 
high temperature due to OCV drop of a battery cell using 3-chloroanisole, and 
improved capacity and cycle life of a cell using FEC. 

IV. A battery cell of composition IV included characteristics of suppressed swelling at a 
high temperature and during formation, improved performances, and improved cycle 
life. 
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X = F, CI, Br, CN, N0 2 
X is an electron withdrawing group 



5. Effect of the invention or utility 

(Write effects of the invention in detail one by one. If there are experimental 
values, describe quantitatively by mentioning specific numbers. For example, a 
good product rate is increased from 95% to 98%) 
The present invention can: 

1. Use an electrolyte with an excellent swelling-suppressing characteristic at a high 
temperature 

2. Have excellent capacity, cycle life, and performance 

3. Evade a VC patent 

4. Be cheaper than expensive VC 

5. Suppress initial swelling when used together with vinylsulfone 

6. Suppress swelling at a high temperature when used together with anisole 
6. What is claimed is: 

A. Independent Claims (Write the essential structure of the invention to be 
specifically protected with more than one claim. Typically, independent claims appear 
in the summary of the invention) 

1. A rechargeable battery, comprising: 

0.01 to 10% ethylene carbonate (EC) with an electron withdrawing group as an 
additive to improve performance of the rechargeable battery, wherein the electron 
withdrawing group includes a halogen, CN, and N0 2 . 

2. A battery cell system, comprising: 

ethylene carbonate (EC) with an electron withdrawing group; and 
VS mixed with the EC to suppress generation of gas and develop excellent 
performance of the EC during formation of a cell including VS (The system may 
include an additive such as d a swelling-resistant additive or an over-charge- 
prohibiting additive, which includes biphenyl, cyclohexylbenzene, O- 
benzylbiphenyl). 

3. A battery cell system, comprising: 
3-chloroanisole; and 

ethylene carbonate (EC) with an electron withdrawing group to suppress a 
swelling effect at a high temperature and improve performance of the battery. 

4. A battery cell system, comprising: 
at least one additive; and 



1 to 10% of another additive mixed with the additive. 

5. A battery cell comprising: 
an organic electrolyte including carbonate, ester, or ether. 

B. Dependent Claims (Make a technical limitation to or specify the structure of the 
invention registered in the independent claims. Typically, part of the embodiments 
of the invention is taken and written in the dependent claims) 

1 . A positive electrode is formed of a positive electrode material of a Li-based 
rechargeable battery, such as metal oxide and sulfur. 

2. A negative electrode is formed of a negative electrode material of a Li-based 
rechargeable battery, such as carbon, graphite, Sn composites, or Si. 
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